1. Introduction. Brunn [l] proved a theorem on a determinant (an alternant) the elements of which are elementary symmetric functions of positive variables. This theorem reflected by us in a sharper form and applied to polynomials (Theorem 1) is the basis of further investigation. A special case is Theorem 2, important applications of which are Theorems 3 and 4. In §2 we prove these results and in §3 we give some examples. In §4 the foregoing is applied to absolutely monotonic functions; the result is Theorem 5, a generalization of a theorem of Rosen bloom [2] . In §5 an extension of Theorem 3 is deduced (Theorem 6) by considering a function of two variables. Proof.
Obviously the determinant in question is a symmetric polynomial in the considered variables.
For w = 1 the determinant equals zero or unity or a power of Xi. Now applying induction we assume the assertion to be true for w -1 and prove the truth for the case n. Therefore we put (2) Sk = Sk + XnSk-l, where S£ differs from Sk in referring to the variables with xn left out. Substituting (2) in the determinant we can expand this in increasing powers of xn, hence
where Ak is a sum of determinants the elements of which are elementary symmetric functions of Xi, x2, • • • , xn-i. The element indices satisfy (1), hence from our assumption it follows that each Ak is a polynomial in xu x2, • • ■ , xn-i with non-negative coefficients. Because of (3) our assertion is proved.
An immediate consequence of Theorem 1 is (4) ifiix,))/V.
can be written as a symmetric polynomial in xu x2, • • • , xn with nonnegative coefficients.
Proof. From a theorem of Garbieri [3 ] it follows that (4) is equal to the determinant of (n+p + l)th order Remark. The last result can also be obtained by application of a theorem of H. Naegelsbach [4] .
Acting in this way we find for the expression (6) the determinant In 9t again we replace the a' by S', and the new minor 9<l' has the sign (_l)(n-oi+l)+(n-oS+l)+---+(n-Op+l+l)+l+2+---+P = (-1)0.
Thus the determinant in (9) is the sum of terms each of which is a product of 3 determinants 90F, W, D and the factor (-l)"+"+r+Q. By simple calculation we see that M + N + P + Q= (p+1)2 (mod 2).
As from our assumption the determinants D are non-negative, it follows that each term in the development of (9) has the positive sign, on account of (-l)(H-»+<*+i>s = l.
The application of Theorem 1 to each 5DF and 9F completes the proof.
